Stored Fas ligand, a mediator of rapid CTL-mediated killing, has a lower threshold for response than degranulation or newly synthesized Fas ligand.
CTL lyse target cells through the release of cytolytic granule mediators and expression of the death receptor ligand Fas ligand (FasL). We previously demonstrated that FasL is stored in vesicles distinct from cytolytic granules and is translocated to the cell surface within 15 min of TCR stimulation, followed by a later wave of newly synthesized FasL cell surface expression at 2 h poststimulation. Initial studies suggested that the two FasL responses had different signaling thresholds. To test this possibility directly, we titrated Ag presented to murine CTL to measure FasL and degranulation response thresholds. Stored FasL translocation to the cell surface required substantially lower concentrations of peptide than was required for de novo expression of FasL and degranulation. Furthermore, a low-affinity agonist peptide stimulated strong stored FasL translocation but only limited de novo FasL expression and degranulation. These data imply that the two FasL populations may have distinct functions. We examined bystander killing and found that the rapidly expressed FasL triggered highly specific lysis of target cells, as did degranulation. In contrast, the newly synthesized later wave of FasL mediated extensive Fas-dependent bystander killing. Our data indicate that stored FasL is mobilized in response to low concentrations of Ag to mediate rapid, highly specific lysis of target cells, whereas the later, newly synthesized FasL requires higher concentrations of Ag and mediates indiscriminate lysis. These findings suggest that early and late FasL and degranulation represent nonredundant lytic mechanisms that have been selected for distinct situations, possibly for optimal pathogen clearance.